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ABSTRACT : 

PROBLEM TO BE SOLVED: To enable an observation from right over a molten metal pond 
made by a laser beam welding and visualized. 

SOLUTION: In a welding torch 4 where a work 3 is irradiated with a laser beam 1 
which is deflected by a right with a beam splitter 5, a CCD camera 6 is arranged 
behind the beam splitter 5 coaxially with the laser beam 1 which is directed to the 
work 3. At least two illumination heads 11 are provided on the side of the CCD 
camera 6 to guide illuminating light beams 10 from a high luminance pulse light 
source 9 to a molten pond 13 on the surface of the work 3. The high luminance 
illuminating light beams 10 are actively given to the molten pond 13 by the 
illumination heads 11 and the molten pond 13 and its vicinity are observed by the 
CCD camera 6 from a position over them. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser-welding section visualization equipment used 
in order to observe the molten pool on the front face of work timber produced by laser welding. 
[0002] 

[Description of the Prior Art] Even a through welding torch transmits the laser beam emitted from the 
YAG laser light source, and it is made to make an optical fiber it irradiate YAG laser welding on the 
surface of work timber with a welding torch. 

[0003] Although observation of the molten pool produced by the above-mentioned welding was 
important for management of welding quality, and stabilization, also when most observation of a molten 
pool was not carried out and it carried out until now, it was the passive observation approach that a 
molten pool was referred to as seeing from the side of a welding torch with the CCD camera which 
attached the wavelength filter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the observation approach of seeing a molten 
pool from the side of a welding torch with the above CCD cameras, a fusion zone could not be seen 
from right above and was not able to be observed correctly. 

[0005] Then, this invention tends to offer the laser-welding section visualization equipment which can 

observe a molten pool and its periphery correctly from right above. 

[0006] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical 
problem, the above-mentioned laser beam turning member of the welding torch it is made to make have 
irradiated work timber through the focusing lens since turning of the laser beam is carried out by the 
laser beam turning member is made into a beam splitter. A CCD camera is arranged so that it may 
become the laser beam and the same axle which are irradiated by work timber at the tooth-back side of 
this beam splitter. It considers as the configuration which has the visualization head which comes to 
arrange two or more lighting heads turn the illumination light from the source of high brightness pulsed 
light to the laser beam focusing section, and it is made to lead it to the location beside this CCD camera 
on both sides of a CCD camera. 

[0007] If the illumination light is irradiated towards a molten pool by brightness higher than 
luminescence of plasma light or the laser scattered light and a molten pool is seen with the CCD camera 
of a laser beam and coaxial arrangement from a lighting head, a molten pool and its periphery are 
correctly observable from right above. 

[0008] Moreover, a compact design is attained by considering as the configuration which made the 

visualization head unite with a welding torch. 

[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 
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[0010] Drawing 1 the laser beam 1 which shows one gestalt of operation of this invention and has been 
transmitted through an optical fiber In the YAG laser welding equipment which has the laser-welding 
torch 4 it is made to make have irradiated work timber 3 through the focusing lens 2 since turning is 
carried out to a right angle by the laser beam turning member The above-mentioned laser beam turning 
member is made into the beam splitter 5 made from a semitransparent mirror. While turning CCD 
camera 6 which equipped the tooth-back side of this beam splitter 5 with the high-speed shutter 7 and 
the wavelength filter 8 in the direction of an optical axis of the laser beam 1 after turning and carrying 
out coaxial arrangement A monitor 12 is connected to this CCD camera 6. In and the location beside 
above-mentioned CCD camera 6 The lighting head 1 1 for making it make the illumination light (short 
pulse laser light) 10 from the source 9 of high brightness pulsed light irradiate to the laser beam focusing 
section through a beam splitter 5 and a focusing lens 2 The visualization head I which it comes to install 
at least two places on both sides of CCD camera 6 is constituted from order or right and left. This 
visualization head I is united with a welding torch 4. At the time of laser welding The high-intensity 
lighting light 10 is irradiated from the lighting head 1 1 in the molten pool 13 formed in the front face of 
work timber 3, a molten pool 13 is photoed through a beam splitter 5 and a focusing lens 2 with CCD 
camera 6, and it enables it to observe. 

[001 1] In addition, similarly the optical fiber and 1 lb from which the lens of CCD camera 6 and 1 la 
constitute the lighting head 1 1 in 6a show a floodlighting adjustment lens. 

[0012] In observing the molten pool 13 formed in the front face of work timber 3 on the laser-welding 
torch 4 Emit the high-intensity lighting light 10 from the source 9 of high brightness pulsed light from 
each lighting head 11, and it is made to lead this to a molten pool 13 actively through a beam splitter 5 
and a focusing lens 2. At this time Synchronize with the output of the source 9 of high brightness pulsed 
light the high-speed shutter 7 of CCD camera 6 which photos a molten pool 13, and it is made to make it 
open and close by the command from the timing equipment which is not illustrated. Through 
photography of a beam splitter 5 and the focusing lens 2 is carried out, and it is made to make a monitor 

12 display the image of a molten pool 13. Under the present circumstances, since at least two lighting 
heads 1 1 are installed beside CCD camera 6, they can see the situation from right above the molten pool 

13 which was not able to make a shadow to a molten pool 13 and was not able to be seen by this until 
now, and its periphery on real time as a condition that it emerges by the monitor 12. 

[0013] Thus, in this invention, by the ability leading actively the high-intensity lighting light 10 by the 
source 9 of high brightness pulsed light to a molten pool 13 by the lighting head 1 1, since it has 
considered as coaxial arrangement with the laser beam 1 by which CCD camera 6 moreover faces to 
work timber 3, a molten pool 13 and its periphery can be seen from right above, therefore the formation 
situation of the keyhole at the time of welding etc. can be observed as a clear visible image. Moreover, 
since the visualization head I makes CCD camera 6 and the lighting head 1 1 collect and is made into a 
welding torch 4 and one apparatus, it becomes advantageous also at the point which serves as a compact 
design relatively as compared with the type to post-install. 

[0014] In addition, this invention of the ability of modification to be variously added within limits which 
do not deviate from the summary of that the wavelength filter with which transmitted wave length bands 
differ is put side by side as an attenuation filter, and you may make it acquire the information on a 
molten pool 13 as a color picture, and other this inventions is [ this wavelength filter 8 ] natural in the 
wavelength filter 8 with which it is not limited only to the gestalt of the above-mentioned 
implementation, and CCD camera 6 was made to equip. 
[0015] 

[Effect of the Invention] As stated above, the above-mentioned laser beam turning member of the 
welding torch it is made to make have irradiated work timber through the focusing lens since turning of 
the laser beam is carried out by the laser beam turning member according to the laser-welding section 
visualization equipment of this invention is made into a beam splitter. To the tooth-back side of this 
beam splitter A CCD camera is arranged so that it may become the laser beam and the same axle which 
are irradiated by work timber. Since it has considered as the configuration which it comes to arrange two 
or more places on both sides of a CCD camera, the lighting head turns the illumination light from the 
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source of high brightness pulsed light to the laser beam focusing section, and it is made to lead it to the 
location beside this CCD camera By the ability giving the high-intensity lighting by the source of high 
brightness pulsed light actively to a molten pool, and seeing it with the CCD camera of a laser beam and 
coaxial arrangement of the part Can see a molten pool and its periphery from right above, and clearer 
and exact observation of the formation situation of the keyhole at the time of welding etc. is attained. 
Therefore, by considering as the configuration which it could contribute [ configuration ] to 
management of welding quality, and stabilization, and made the visualization head unite with a welding 
torch, it can consider as a compact design and the effectiveness which was [ become / advantageous ] 
excellent is demonstrated. 



[Translation done.] 
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